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^*hi ^^.s., s-^i ^*i-*Rr ^ 

711- °l-§-tM*j-ig v}°}EL£- ^3*1 ^ -g-%=^ n>o]aS. ^31*11- -g-ol^l-Tfl ^ 

*H 7"1^ 0 *HH ^l^&Tll -^3)-S>£^. *V T^-^ Pi-Ola^, i^^ofl ^ ^ojcf. ^Hfl n>o] 
i^l^r >§^i7l^om. 7}7]mL3. ^7l# ctfl-.ofl ^^71^^: -g- 

S}^r ^-f°fl^r ^ £LJ1 ^ofl ^^O.^ AlSl-^o] ^-o.^, 7>7l^^ oj-g-^ 

^1^ y^oy^ <± MVt^ 7^<y-o.^. ^r/^%>*Rr <y-*l -i-^ o] ^ * o] 

°1M- ^1^13* #71 ^§-7^ ^ ^f-g-ofl J*" ^ojol^ ^ojvg. ^ Zl ^*1# ti>^ 

^ A o V -r-°fl *V 7^<y- nl-ola.^. ^i?l*l* ^l^-^-o.^^ , 

^^JlJL ^*HrRr ^ -g-^ ^>ol3S -g^Ml - oljl, ^ 

^6\) 4 a i^o] ^o.£.5L ^ISl^o] ^O.^ « 7 > S\S.^^ a o H] 

£ la 
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^^oj- n}o]^. ^*KL0W VOLTAGE OPERATED MICRO SWITCH} 

£2a tfl*l £ 2b^r 3 -§-3^ PZT ^-g^l^ ^ t+Bj-ifl^- A>Al£. 

£4a ifl*l £4b^ ^ 4^ ^HS) ^ -^7> 2]S£. 

£5^ *H3S. 3-g.ofls-.g- £ Altl $3.5.. 

J£6£- ^ -g-tt 7-1 p>o) 3S ^^^1^] cl^SL. 

£7^r ^-g-tt -g-^ 2] 

518a ifl*l £8bTT t^g-fr ^-g-tb ^Hl^ 
-£9^ #^^r ^-g-t!: 5E*W ^H^l ^51. 

10: 7l3& 15: 
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17: 20: ^-f-f 

21: ^o^f- 22: mj-o]^^ 

23: °J-^il-^(PZT) 24: 4 2*}°}°]^ 
25: 26: -fr*l*fl# 

27: 2^-^rf^ 30: ^Jl^I 
40: 

£ v}o]ELsL ^ ^o.S., ^-§1 7^<?HM ^ 

7l§ ol-g-*V n>ola S ^ -g.5f*§ n>o| H ^ -g-°l*}7fl ^§ ^ 

*}a} T^tHH Alsj^olT]! ^3-^.5:^ ^oj. p>ol3 S ^^ofl ^ ^ojcf. 

i^cfl^H ^51^ 2^^, £l^ 7 ]-Jl 
SU-M *1^7>*1 oleitl- Al^Efls.^^ a] si- ^l^^>7l A>-g-s]ji 01^ FETCfield 

effect transistor)^- ^ t}°l_£..^(Pin Diode)^ Q£r ^^^l#^r tfl*fl*}7l ^sfl^-i 
3S.^Al^( m i cr o m achining)ol^ ^j^-^ 7l#-§- o]^-*V nj-olHS. ^*l7}- ^e) <£^- 

aViE^ ^*m^r ^€ *d^^H HJL, ^(distortion) ^ 
°1 ^"°J 3jl £ej ^3 ^1 ^ro.^ ^-^i*}- ^/o.^ ^^ol 
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<25> I^SH, Aflf-Tfl tfl^fe P r °l 33.^*1^ 71^^; ol-g-<5}<*| 7 ] 7]} a) O] -g-^oj^g. 7 |.^- ^ 

*7]* ^lS^VJl, o)m. -§~g-*H MEMS(*H1 ^7} 7l7jl Al^efl) ^^^^ 7>^ ^3rflA]E^# ^ 
^JL7}SRr ^7} a-^Tfl ol^^^ 01^ ol^T^l ^3^7 *}°l3S. ^^^l-l-^: *M1 ^ °1 
^^-g- ^^ V 7] ( 7fl^l ^Ji (PDA), ^ €°l7l, ^S7l, ^ 

^7l, ^ yfl<l i4H ^HflM-, fl^U-* wl^th cf^tb £-°> £ *1^ 

ofl ^-g-^o] ojE^V 7l7l## i^S*. 3^3*-, -H^Sf, *]7>5m 37fl 71^1- SJiL 

S 7lcfl^cf. 

<26> 7fl^£)jl tflJf£<£| D}ol 3S 7]-^ ^34)A)E^ ^§^7]^ 

(electrocstatic force) *>7l *N (magnet ic force)* °l-§-^M nHf-Slfe t l ^7]# °l-g-tri=r 

<27> ^^71^^11 S]*fl^ ^3*1^ 7>l£ TiSflAlE^ ^A] ^ 7^ -^-A] 

(microweldingH ^tr ^^(stiction) &x\}7} ^fl*H Alsq^ofl ^-jis)^l gfcj-. 

<28> 7>7l^* ol-g-§>C^ *1<4 7>>£ Tl^AjE^ ^ #<>HH ^ o! *j n> 

^A] ^ ±.3.7} Ui^- *fl ^^O] CfS. ^7>5q- ^-^^ofl ^^^> 

7] ^^71 Al^Eflo^ 37 1- ^ ^r}^ 7>^Jr4. 

<29> nJ-BH, ^ SU, ^lS]^ol £0.^ 4= ^S]^ 7m tfofl 

^ ^ * r °l35. i^^7> Jl^i}. 
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<30> #7l^ y>2f ^-o] #gfl p>o] 35 . i^l^r ^^7l^olu|- ^>7l^0.5. -g-*Mfe ^-g-71* 

^o] Vt^, 7|-7)^1- ol-g-^ ^o_o\]^ ^ ±.SL7} 3.JL *\)^ ^^£7> 

<31> ^-7] Sq- ?J-^- -g-^-g- £ o]-§-ft ^F#7l 3. ^ ^ o] ^sflA] 

7^^0.5. ^l^l^o] ^O.n^ ^ ^ 3^ Jf^o^ Q^o] Qo}^ 7^-y- n>olH 

I^o] ^ ^ *}-.§.] 

<32> Aj-7!^- 7j--^ JE-aJ-g. ^*>7l^tt £ ^ ^^M" -f-tb 

71^32]-; ^>7l 7l^r ^ 0 H1 #7l 7l^ ^ Jf£o_S 

°1 ^ofl ^ ^fsL -g-^o|^r 7)71^-^-; #71 xl^jJf Aj-Jfofl ^ 

^^4; A oM 7^ ^ 0 H1 ^7l ^^Hf ^« o]74 7>7l ^ ^ uj- 

^71 -g-^°rH t^ef ^ ^ ^slJE^- =L <Q^7} 

-E^ ^]Jl^2}-; ^71 7l&)l- 7}^^ 71 ^Ml 
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<33> 



<34> 



#7l ^ »}o]°\± <£?iS\^ ^o) S L 27flSl. *|<3€ #^4; #7l *d 

^Hl $1*1 *M #7l U\°]o]±l ^ofl o}«j) ^ ^*J-*Hr ^^#^5- <>l^-<H*lfe- 



a 



<35> 



#7l 71^ #ofl <£* 7 } f$^Z\jl 7}#«\ ^ *?-&SL3. <£#5H , °^#^ ( W>°1 o] 

^ 3? « #^h8r £!UfltH ^^-4; #7l ^g-f^ <£^H ^-¥-3 ^ 



^ ^ #*ll ^3^7 ^^13 #7l 71^ A o Vofl ^-71 T^Al^ #JjL^ 

^9] o)2* 7] El* 7^1^ *1 145141=- 5L*]^ ^1S^4; #7l ^Jr^jz]. ±^9] oj ^ 

7-1 Si* 7>X]TgAi 7^ ^1 SL^^r 53 ^-^^.S thl. 



<36> 



<37> 



#7] ^^^M" ^altb #^1 $l*l*Hfr Ti^Ei^ #7l #-^1 ^ 

#71 ^^^Mr ^Hltb *l*l-¥- #^1 $l*l*Rr 7^1^ #7l #-M 

s)^ Ji4^- ^^-#4; #71 zl^^ ^el^ #Jf<H] ^^51^ *fl l^r#4; #71 1^ 
# #-¥-<Hl ^3^r -R-^l#4; #71 -fr#*flf->H ^^M, #71 ^^-sl ^ofl r4e)- a]^ 
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<39> £ laTT -g- ^ ^>Ol3S. #=f*V fiO|H ^Al^V 

°1 71^(10) #Jf°fl *d^-I-(30, 40)ol *§*$s]o] $X^. ^i^-i-(30, 40)^ ^3*l7> ^S] 

^ Jf^H 71^(10)^- ol^s)o^ & 0.^(^*1 ^20, ^"71 # ^1J:^(30H 

tt ¥-£2) 71^(10)^1^ ^^91 ^^(20)7} *§^s\°] $X^. #71 ^1 

Jl*](30)-g: RF ^IJlS] ^-§- t}^ ^^-#(40)^ ^*]A]l-o]tf. 

<40> caI*]- ^A]^^ -g-e£^ nj-olEL^. ^*1<^ ^^1^1- ^A]^V ^Jolcf. 

<4l> SEfV, I^M^ #^M: £ lbS+ ^, A]s^d(30)^r H S}Jf 

°\) °w V ^ ^-^^-(20)54- ^^7lEl(2~5/^i) J±Bl*] ^BflS ^ 

^*flo> *Vt}. o1e^> ti.^^ °l-g-*H ^ ^^Hr ^ 

<42> £ lc ^ £ IcItt 7i*J-^ n>olaS. i^l* #^-*(30, 40)^ ^aH11-§- SL°]±r 

<43> ^ Hk^H^r #^3* ^^M- <y-^ oi-g-^di, ^ ^ 

^AHHH^r PZTC^-^l zL^-t)^) ^-g- PLZTCLa £ = S PZT)# ol-g-^RrH], PZT/PLZT^# 
°l-§-*M ^S^tt ^HJSfltH v}o)o]+ ^<y-o.S 1V» <?]7>^nfl 1/zm^l l±<£m. 

7l7fl^<y -g-^^oll ^Sfl i^*!^ ^^7> ^5q^r ^ of^lH^ ^*HHxr ^§^f7> 
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2~5^m 7}t]^_ ^&f>}7] H^o\] 5Vo}§>^ tJ>olo]^ ^ojvg. o]-g-^ ufo)^ 

^ 9Xn £H, 4^ €*>-%3 0 l ^^(stiction) -g-*l]7> iH^l ^>od S 

"£##1^ ^^Jl, Zlo\} aj-5} ^-jolb ^o]( h )7l- ^-el-^Tfl £1=}. 

<46> £ 3^ ^ 7i%V^ Pfols^. ^l%x\o) ^^*>7l ^ ?A°-^, S- 3a<i £ 

AltV W>«q- ^O] ti^^l^ <^7> ^ ^V^l -g-^lolTgA-l #7] 

<47> £ 3b^ i 3as] ^7>5]s* M-e}-\H 3 £.3., *I^J-£) -H-B- fii ^^ls 14 

Alt! y>sq- ^-o] ^ zl sV^-on^ a o v^ -g-^ongA-i ^- 7 ] ^z}- <£4. 

sl^ MIM(Metal/Insulator/Metal)^3fl^lEl* M-Bfuflji oicf. 

<49> ^ 4b ^ £ 4a ^ ^-7|-2] M-Efvfl 3 O.^, ^^^^ -H-^- 7-1^2}- 7 >^ 7^]]^ * 

SflAlEi 5L^Z\ ^ O.S. ^ Olcf. ^ THsflAlE^ o^ofl tcf= ^Sl^^Hl 
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<50> £ 5^ ^7) °l-§-*Rr *}°}S3.3. &o]^ ^o. S> ( a ) fe 

SPDTCSingle Pole Double Through) ^*HJL, (b)^ SP3T(Single Pole 3 Through) 
^, (c)^ SPNT(Single Pole n Through) S^ltr -f-*fl °l&|fr ^3 

^1^ ?i^r^V 7>^*>7l ttfl-g-ofl ^q-sl ^ &| ^^Hr 

<si> s. 6^ ^ «J ^*H1^ ^-^ss^, 7l^(io) ^Hl ^^Kn., <Q¥-m 

^-ol t^J-^ PVola S ufE^ ^olcf. ^^^O] ^ ^ ^ 

°ll^f A o V °m ^ SZ^-H, ^3 ^*fl ^^°J ^£7> o>!d 7fl^^ -SLA] 

<52> 7]^;(10)# ^ JL H tf^-ofl iL^l#(15)* * ^ZV*L:g.ofl 

*8^*>oL W. zl^ji, i£JL#(15) -$HM ^-*f ^ *1*1Y ^ 

#(21)^ ^^*V 5fl^^*M ^Y ^ ^1*1^ <2^# ^tb^r. ^r^^l^i 

<53> a o v 7 i 2flEi^^ *|<2#(21) ^-^-oj] *>BflS *fl laVojol^ *H"#(22), °^#^(23), XI 2 

hHo^ ^^-#(24)^: *g^tr * ^ ^^trcf. # 7 1 ^ ^ 

-T- i^tt H ^Jf7> 7l^ c Hl ^^5]^^ q-^^ w.«ol ^-ofl Zi^x] *§^£)^ ^li 

EfltH fJ3 ^-8: M-^Sticf. A o > 7l ^ l^c-jo^ ^#(22)^ Ti/PtS o]^-^ ^ oi JI , ^ 2 
u>ol<^^ *I^-#(24)£- Pt SE^r Ru02S o)^-^^ ^ ^nf. 

<54> ZL Cf^-, ^-71 ^^SflBl ^<g^( 31) ^ofl ^-##(25)* ^ *H 

^^^1 ^#^-1- ^-^*Vcf. ^-71 ^-^§K25)°1 ^s§& ^^#(31)^ ^i^EfltH «io] ^ 
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^€ ^#(31)4 ±%3\ <$^.S)7] nfl-g-ofl ^2-^ 

*Hd°l Au, Pt, Cu, £ f-^ #^-8: °l-g-5:Rr ?M w>^^. 

ZL nf^-, 5L^f *\)7]-&}^ ?A°-3- ^>ola.S ^*17> ^^^4. ^"71 

n>olH^. <H 7l^ofl ^VEflS. ^##(25)* *1*1*>t3>M ^ 

-g^l ^-H-*>J1 5^°!, #7] ^1 lt^H^ ^#(22) ^ *fl 24°l°1i ^1^-#(24)<H1 ^-i- 
°l7}a>}^ =L 7>o]o| p ZT7 |. ^-^a) ^-^(25)0] a o V 7 ] A]^^(30)^ cH} -^^r-i- <^^*> 

#71 ^r#(25)^ -fh*l*H d > *>7l nfl-g-ofl ^-^-^ ^£-<HH 

(30)^- ?1*IWeK25, 26, 27)7} #7] ^Is^iOO)^ ^ <§j^H ^^ji, ^l^af ^ 

£H^> Olf <^ ^O) d if-Sl^o]: *lcf. a]!!- c^oflA^ ^^f ^ 

^ ^ ^£Ho> S^, t^^tt MIM 712)]a1e-1(25 ) 26, 27)2f ^^clo); *Vcf. 
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<59> £ 8a ^H*l £ 8b^ #71 £ 6 ^ JE 74 -R-^rt!: ^Efls. *} 0 l35. 

S.3.*\, °l-g-*H -¥--fr*l7l*l 71^(10)* 3^<H ^zj-*^ ^ o. 

< 60 > £ 9^ t^o| ^s. ^AHjS-H, ^<£%- cflAiofl jlt^J- ^e)§^(17)^r °l-§-*> ?M 

tj-. ^, SOI (silicon/oxide/high resistivity silicon) 7]3*hg- °]-%-lk 
<61> £ 10 ifl*l S. 12^ ^<*fl ^-g-^ ^ ^ <y-^ M-Bj-^ ?H^. ^2: 

*l*l*Rr ^-^-(21)^ *>Y^H ^^^1(21)4 4«oHMl^ ^S^, 

<63> Aj- 7 j zp.^^ <£^_g.o. ^ ^7)9] ^Sj-g- ^#Y(25H1 ^T^^ 

^ ^ 5a— —5. ^7l ^^«-(25)7> o.^l + olcf. o]^ P>ol^S 

A-^ i^^]^ AlSl^* n>o^ ^o^^V ^ 7l . n}oj 35 . ^ ^ ^ 

^4", TisflAlE^ <^^£]^ ^ ^q. 7 ] nfl^ofl *1^7> 

<64> £ j^cf ^E}]o| oj-^ ^Jf!- L^u}} ^Al^S.^, ( a )ofl £ A] 5} 
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^■2°lJE.5. ^-g-f 21 ^P-S^^ iE{j|Afi|. tl^)^ £^ o.s. «el«fl ^#-^-(25)^1 ^ £ 7> ^2}- 

<65> £ no] ( b )ofl *>!4^ ^2} ol-g-^c^ ^Jf(25) 

<66> £ 12^ 27fl^1 <y-^i ^^f* °l-g-<5Rr 34.3. q-Bj-vfl ^A]^^^, ^^«.(25)^ ^ 

^-g-- 5 ^ ^23^ is^s «y*v ^#-^-(25)^ #*i^ ^ 5lcf. 

^, ^ ^#-^(25)7> ^ls^2f ^^>£^ *Vcf. 

^Sl^r ^S^lcf. 27112] oj-*l ^Jf^ A>-g-^7l m^-ofl ^^(25)2) ^SjJE &f§^ 

^ szcf. (b)^ :e*i € 27ii2i <a-^ ^jf» °i-8-*kz, cf^si oi-g-s]. 

^ ^#^-(25)* ^l^l^ sH ^^(25)21 ^3rjc t^_g. jicf ^^o.^. «o v ^l^>-£^- 

tf. (cH S^Sl 271121 ^ ^^-7> ^#^-(25)21 # igofl *>uf^ ^ $1*1* 

S <3£3*r ^S.A-1, ^«-2l #el^<y £<§o|| ^^(25)21 ^SgJE *i?§^r ^) 

<68> SAlfl Cf^2l oj-^i ^ ^#^-21 t)-«a=*>7fl ^ ^ 

-M 7>*l|*lfe 3^ W>olol^ ^i^(5V o]*})o\] oj^fl Aj-^ ^-g-Sl'S^, cg^^ #6j| 
^^51^ ^#4- ^^r f]^^7} ^SLS. -§-*M i^2l ol^s}^ ti.Sl^^ 

^IJL^ *^*V ^ ^£]olo> sH, ^Jf^ ^J|£7> -H-Xl5lo]o> ^cf. 



25-13 



1020030026466 #^ <£x\: 2004/4/1 

^31*1 ^EflS ^^^>i, ^^ol»4 THsflAlEil- ^"71 ^712] ^ -f-^-o]] ^ «H<H 

^ n ^^1* ^M^l ^IJl^HI ^^sls^- fA£^ , 7-1 

^ilS. ^ -g-^ n>o] 3S . -g-ol^r}-^l *r 5^U, ^i^l- ^3 

°11 >£^1 iH^M &ilJEL5. *±3\^o) ^O.^ Jf 7 > ^ -g-^ 7 ]# #ofl ^ ^ « 



25-14 



1020030026466 %% 2004/4/1 

[3^* 1] 

°^7> ^ ^ SlJl , a o v 7] ^ ^-g-iLS <3^£)*r g ^1^- «H<H^ 

^wltv t 1 *-?-^-; A o v 7l ^-^sq- o^sh t^-M ^ofl ofef- -§-*M^r 

^)^.^; ^-71 ^fofl 51*1^ #7) 7)% tfofl a o > 7 1 £ ^ 

^^f* 7M^Ai ^IM-s^ ^^U, ^"71 £^ 3^M] -g-^oj 

°fl ^~£r ^"3 3 5.^- ^7} S.^ ^IS^Sf; # 7 1 o] ^ 

[3^* 2] 

A ^"71 ^1^1^ ^-g^f A>oH- ^ cg^o^ <££ffro$ ^7} 7)7) 

1*3^*0- 3] 
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4] 

[3^8" 5] 

^ -¥-^^1 ^*13^ ^^Ml -f-tb ^ J S-^* 7l^; #7l 71^ #ofl 

°^7\ #7l ^ tt^-S. <a#£H, tf*lM f a>^Hi ^» ^ <3 

^ ^* ^wltt ^31*1 #71 <4 ^--g-Jfs] ^ofl rq-e). a o v^ s 

<3#^ #7] ^ ^^M" ^Wl*V ^1^1-^51-; #71 T^if Aj-a.^ ^ A o Vofl ^ 

#3^r 7^13 ^#-^-^1-; #71 7}3§r #ofl #7l ?1 2fl A] &| #^-* ^ <3] oj ^ 7^ 

» 7>xligA^| ^JE^- ^£l^r £^i# ^Ul^! #71 #^3}- TlEll- 7M^A-1 

71^: #°fl ^ # £] ^ ^1-M-Sl ^^l^d^r i^*Kr ^a^r ^-^^-S <5}^r n>ol3. S 

6] 

5* 0 H1 5U°H, # 7 1 ^1^1 ".sq. ^JjL A>o]^ §^ cgo^ c^sM #71 x^l 

7] 

^^■#4; #71 AVoH) Aj- 7 ) ul-olo]^ ^ofl ^ ^ ^%>*>^ ^ 
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8] 

^1 5%H1 $1^^, #7} *}--g-3fe PZT 5E^r PLZTJL^i , 5V o^s] «> 

°1°1^ SlSfl -g-^-g; ^7) ^l^ofl ^^-5. 7^<y- u> 

olHS ^*1. 
[3^8" 9] 

*fl 5%H1 5&°H, ^71 ^-yl*v *l*lJf #-^1 fl*l«Hr ^^AiE^ ^-71 

#^1 ^#3^ *il i^-##2f; #71 ^1 i^-4*# #^1 *8^3*r -R-^l^; ^-71 -B- 

fe- 3# ^ 7^<y- P>oia. s 

10] 

*n 5^-011 sa*H^i , #7i ^tii^v ^-«.o,i ^sflAiE-i^ 

^! #71 *fl 1^^ #^-ofl tg^i, o.^^^; o.^^^dl ^5^, A Q V 7l ^JjL 
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[51 12] 
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